Hypertension induced by the tyrosine kinase inhibitor sunitinib is associated with increased circulating endothelin-1 levels.
Angiogenesis inhibition with sunitinib, a multitarget tyrosine kinase inhibitor of the vascular endothelial growth factor receptor, is associated with hypertension and cardiac toxicity, of which the underlying pathophysiological mechanism is unknown. We investigated the effects of sunitinib on blood pressure (BP), its circadian rhythm, and potential mechanisms involved, including the endothelin-1 system, in 15 patients with metastatic renal cell carcinoma or gastrointestinal stromal tumors. In addition, we investigated in rats the effect of sunitinib on BP, serum endothelin-1 levels, coronary microvascular function, cardiac structure, and cardiac mitochondrial function. In patients, BP increased by ≈15 mm Hg, whereas heart rate decreased after 4 weeks of treatment. Furthermore, the nocturnal dipping of BP diminished. Plasma endothelin-1 concentration increased 2-fold (P<0.05) and plasma renin decreased (P<0.05), whereas plasma catecholamines and renal function remained unchanged. In rats, 8 days of sunitinib administration induced an ≈30-mm Hg rise in BP, an attenuation of the circadian BP rhythm, and a 3-fold rise in serum endothelin-1 and creatinine, of which all but the rise in creatinine reversed after sunitinib withdrawal. Coronary microvascular function studies after 8 days of sunitinib administration showed decreased responses to bradykinin, angiotensin II, and sodium nitroprusside, all normalizing after sunitinib withdrawal. Cardiac structure and cardiac mitochondrial function did not change. In conclusion, sunitinib induces a reversible rise in BP in patients and in rats associated with activation of the endothelin-1 system, suppression of the renin-angiotensin system, and generalized microvascular dysfunction.